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We describe a rare case of  iatrogenic injury to the upper abdominal aorta during spine 
surgery. The case is reviewed, and diagnosis as well as management of  this injury is 
discussed. No similar previous reports of  iatrogenic injury to the upper abdominal/ lower 
thoracic aorta were identified in the literature. Reports of  iatrogenic injury to the lower 
abdominal aorta during spinal surgery have been frequent. With more aggressive opera- 
rive treatment of  spinal disorders, injury to the upper abdominal/ lower thoracic aorta 
may become more common. Timely diagnosis and treatment are essential to prevent both 
early and delayed complications and death. (J Vasc Surg 1997;25:774-7.) 
Iatrogenic injury o f  the lower abdominal aorta 
and iliac vessels during surgical procedures per- 
formed for spinal and disc space disease was first 
reported by Linton and White in 1945.1 A number  o f  
subsequent authors have reported this complica- 
tion.2 6 Because the vast majority o f  these operative 
procedures involve the L3 to L5 disc spaces, injury to  
the upper abdominal aorta in this fashion has not 
been reported. In  addition, the subsequent develop- 
ment o f  an aortic pseudoaneurysm is rare with this 
type o f  injury, and often is associated with significant 
diagnostic delay when it occurs from any traumatic 
source. 5,7,8 We report a case of  traumatic suprarenal 
abdominal aortic injury with associated pseudoaneu- 
rysm after a spinal surgical procedure. 
CASE REPORT 
A 65-year-old obese white man was admitted to the 
neurosurgical service for treatment of spinal stenosis and 
degenerative spondylolisthesis of the upper lumbar spine. 
The patient's medical history was significant fbr familial 
factor XI deficiency and hypothyroidism, aswell as multi- 
ple previous lumbar spine surgical procedures. 
The patient was taken to the operating room for a 
lumbar exploration and planned two-level posterolateral 
lumbar fusion with iliac crest bone graft. Perioperative 
fresh frozen plasma was administered for the factor XI 
deficiency. During the operative procedure, with the pa- 
tient prone, a 5/32" K-wire (Fig. 1) was inserted via the 
pedicle of L1 using a drill apparatus. Unexpected loss of 
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rcsistancc and penetration of the wire beyond the anterior 
body of the L1 vertebra wasnoted with immediate reflux 
of bright red blood into the incision after removal of the 
wire. Concomitant with this, a transient (3 minutes in 
duration) drop in the systolic blood pressure from 120 mm 
Hg to 90 mm Hg occurred, which resolved after rapid 
administration of 250 ml of intravenous crystalloid solu- 
tion. Completion of the pedicle cannulation was then 
aborted. The patient maintained hemodynamic stability 
during closure and for an additional 20 minutes obser- 
vation in the operating room after completion of the 
case and placement of the patient in the supine position. 
Physical examination of the abdomen in the operating 
room and in the recovery room revealed no tenderness, 
distention, or flank ecchymosis. A duplex scan of the 
abdominal aorta was performed in the recovery room 2 
hours later and revealed no evidence of periaortic fluid 
collection or pseudoaneurysm. The following day an 
abdominal computed tomographic scan was performed, 
which showed possible xtravasation f intravenous con- 
trast from the upper abdominal aorta near the left renal 
artery (Fig. 2). An emergent aortogram was then ob- 
tained, which confirmed the radiographic diagnosis of 
iatrogenic upper abdominal aortic injury with pseudoan- 
eurysm (Fig. 3). 
The patient was taken to the operating room for repair 
of the pseudoaneurysm, which was approached through an 
abdominal midline-to-left 8th intercostal space thoraco- 
abdominal incision. A hematoma t the level of the left 
diaphragmatic crus was noted; therefore, the diaphragm 
was incised circumferentially and the viscera were reflected 
medially to expose the left retroperitoneum. Aortic control 
was obtained immediately inferior to the renal arteries and 
at the lower intrathoracic portion. On entering the hema- 
toma, a perforation at the level of the superior mesenteric 
artery on the left posterior aspect of the aorta was noted. 
This was repaired with two 4-0 felt-pledgeted polypro- 
pylene sutures. 
The patient olerated the procedure well without neu- 
rologic sequela and was discharged to the rehabilitation 
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Fig. 1. A 5/ ,, y32K-wire used for bony spinal fixation. 
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Fig. 2. Computed tomogram of the upper abdominal aorta. Extravasation of intravenous 
contrast (arrow) is seen near the left renal artery. 
service several days later after r moval of a left tube thora- 
costomy and fitting of a back brace. 
DISCUSSION 
In the past, lumbar disk procedures accounted for 
the vast majority of  iatrogenic aortic injuries at he 
time of  spinal surgery, with injury to the lower ab- 
dominal aorta and proximal iliac vessels reported 
frequently in the literature? "s However, recent im- 
provements in biomaterials and surgical technique 
have led to a more aggressive approach to spinal 
surgical procedures, and injuries to more proximal 
areas o f  the abdominal and thoracic aorta may be- 
come more common as a result. Any suspected injury 
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Fig. 3. A, Aortogram of the juxtarenal aorta shows a false aneurysm at the level of the superior 
mesenteric artery (arrow). B, Delayed film from the arteriogram shows retention of contrast in 
the false aneurysm (arrow) after contrast has washed out of the aorta and visceral branches. The 
left nephrogram can be seen. 
to a major vascular structure during a spinal proce- 
dure should be acted on expeditiously, but this is 
particularly true of structures located in the upper 
retroperitoneum. It has long been known from expe- 
rience with penetrating trauma that retroperitoneal 
vascular injuries in this region carry the highest risk 
of subsequent death and morbidity. 9 This illustrative 
case represents he first report of injury to the upper 
abdominal/lower thoracic aorta during spinal sur- 
gery. 
The particular location of this lesion, in the vicin- 
ity of the diaphragmatic crura, probably prevented 
free intraperitoneal hemorrhage and encouraged the 
formation of  a p seudoaneurysm.l° This development 
may have prevented immediate death as a result of 
exsanguination, but it is important to note that diag- 
nostic delay may result with aortic pseudoaneurysm 
formation. This can result either from a lack of  im- 
mediate progressive clinical findings or overconfi- 
dence in noninvasive test results such as Doppler 
ultrasound, which may be less accurate in this region 
because of bowel gas or overlying visceral interfer- 
ence. In one study that reviewed 13 published cases 
of traumatic pseudoaneurysm of the aorta that re- 
sulted from penetrating injuries, four of these (31%) 
were documented as fatal outcomes because of  free 
peritoneal or pleural rupture, all at times remote 
from the original injury (16 days, 21 days, 70 days, 
and 21 months). 7 I f  an injury to the upper abdominal 
aorta is suspected, a prompt computed tomographic 
scan with intravenous contrast or an aortographic 
scan is warranted. The use of  magnetic resonance 
angiography may be somewhat limited by hardware 
placed at the time of  the spinal procedure. 
CONCLUSION 
A case of  iatrogenic injury during spinal surgery 
to the upper abdominal aorta with resultant pseudo- 
aneurysm formation is presented. With the advent of 
more aggressive and complex spinal surgical proce- 
dures, injury to the proximal abdominal and distal 
intrathoracic aorta may become more common. A 
high index of suspicion and immediate invasive val- 
uation of suspected vascular injury in this dangerous 
region is mandatory to prevent early as well as de- 
layed death. 
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